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Abstract

The objective of this study is to develop a multi-axial strength criterion for rock
salt under various temperatures and confining pressures. The predictability of the proposed
criterion is verified by the results of uniaxial and triaxial compressive strength and Brazilian
tensile strength tests on rock salt specimens subject to nominal temperatures ranging from
273, 298, 404 to 467 Kelvin (0-194 Celsius). For the compression testing the salt cores
are dry-cut to obtain cubical shaped specimens with nominal dimensions of 5.4x5.4x5.4
cm’. The Brazilian test specimens are 48 mm diameter circular disks with a thickness of 24
mm. The results indicate that the compressive and tensile strengths of salt decrease
linearly with increasing temperature. In order to consider the temperature dependency of
the failure stress and strain and elastic properties the strain energy density concept is
applied.  Assuming that the salt is linearly elastic before failure, the distortional strain
energy (Wgy) at failure can be calculated as a function of mean strain energy, W,,. The
single multi-axial strength criterion for salt under various confining pressures and
temperatures implicitly considers the effect of the thermal energy by incorporating the
empirical equations between the elastic parameters and temperature into the Wy — W,
relation. The strain energy criterion agrees well with the strength results from different
temperature levels. The proposed criterion is useful and practical for a conservative
determination of the stability of compressed-air or gas storage caverns where the
surrounding salt is subject to fluctuation of temperatures during product injection and

withdrawal periods.





